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Abstract of JP1 1 003608 

PROBLEM TO BE SOLVED: To eliminate the 
necessity of innproving luminance of a light 
source accompanied by power consumption 
Increase and achieve a bright display by 
Improving light use efficiency. SOLUTION: In 
this method, a polarized light controlling layer 
2 which varies a vibrating plane of linearly 
polarized light is installed on a light emitting 
side of a light guiding plate 1 which emits the 
incident light, which is entered from the side 
thereof, from either upper surface or lower 
surface, and the parallel degree of the 
vibrating plane of the linearly polarized light, 
which is emitted from light guiding plate 1 , to a 
transmission axis of the polarizing plate 3 
which is installed on the light guiding plate 1 
side of a transmission display element 4 is 
improved through the polarized light controlling 
layer 2 and the linearly polarized light enters 
the polarizing plate 3. Thereby, the absorption 
loss due to the polarizing plate 3 can be 
suppressed so that the transmittance of the 
polarizing plate 3 can be increased to improve 
the display brightness of the display element. 
Comparing with the conventional method, if 
the display brightness is same, the luminance 
of the light source can be decreased to reduce 
the power consumption and enhance the life of 
the battery in the display element of the battery 
power supply type such as portable personal 
computers. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display of the transparency mold by the 
lighting of a display device which is excellent in the use effectiveness of light and can attain a bright 
display, and its approach. 
[0002] 

[Background of the Invention] The liquid crystal display of the transparency mold which comes to arrange 
the compensation phase contrast plate for coming to arrange the liquid crystal cell which has a polarizing 
plate at both sides on the light guide plate mold light source which consists of a light guide plate which 
was made to carry out outgoing radiation of the incident light from a side face from one side of a vertical 
side, and compensating the optical property by the birefringence of a liquid crystal cell between a 
polarizing plate and a liquid crystal cell conventionally if needed was known. The arrangement include 
angle based on the transparency shaft of the polarizing plate by the side of a light guide plate etc. is 
determined based on the direction of orientation of liquid crystal, for example, is 45 degrees or -45 
degrees usually in a TN liquid crystal. 

[0003] However. 50% or more was absorbed by the polarizing plate usually [ of the light which carried out 
incidence to the polarizing plate by the side of a light guide plate from the light guide plate mold light 
source ], the absorption loss was large, it was inferior to the use effectiveness of light, and there was a 
trouble which obstructs that the brightness of a display of a liquid crystal display improves. Although it is 
possible to raise the brightness of the light source and to aim at improvement in brightness, light source 
temperature also rises with ****, an optical strain becomes easy to generate being accompanied by 
improvement in power consumption in that case in a polarizing plate etc., and it becomes easy for display 
grace to fall. 
[0004] 

[The technical technical problem of invention] This invention makes a technical problem development of 
the transparency mold liquid crystal display which is excellent in the lighting of a display device which can 
attain the unnecessary and bright display of improvement-izing of the light source brightness 
accompanied by improvement in power consumption, and the brightness of a display by aiming at 
improvement in efficiency for light utilization. 
[0005] 

[Means for Solving the Problem] This invention the incident light from a side face to the optical outgoing 
radiation side of the light guide plate which carries out outgoing radiation from one side of a vertical side 
Prepare the polarization control layer to which the plane of vibration of the linearly polarized light is 
changed, and the polarization control layer is minded. The liquid crystal display using the lighting of the 
display device characterized by raising the parallelism of the plane of vibration of the linearly polarized 
light over the transparency shaft of the polarizing plate by the side of the light guide plate prepared in 
the transparency mold display device which carried out outgoing radiation from the light guide plate, and 
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carrying out incidence of the linearly polarized light to said polarizing plate, and its approach is offered. 
[0006] 

[Effect of the Invention] According to this invention, incidence of the linearly polarized light with high 
parallelism with the transparency shaft can be carried out to a polarizing plate, the absorption loss by the 
polarizing plate can be controlled, and even if it uses the same light source as the former by increase of 
polarizing plate permeability, the brightness of the display in display devices, such as a liquid crystal 
display, can be raised. Moreover, when considering as the same brightness as the former, the brightness 
of the light source can be fallen, power consumption can be reduced, and the battery life in the display 
device of cell power-source types, such as a portable PASONARU computer, can be raised. 
[0007] The aforementioned effectiveness includes many P polarization in the linearly polarized light 
rather than S polarization from the relation between whenever [ incident angle /, such as a Brewster's 
angle of the light which carried out oblique incidence to the interface of the medium by which refractive 
indexes differ, ], and reflective conditions, when outgoing radiation light from a light guide plate is made 
into the partially polarized light. Therefore, so that the plane of vibration of the P polarization is 
controlled, and the use effectiveness of light may be raised by making a polarizing plate easy to penetrate 
and it may get It is thought that it is because polarization properties containing the elliptically polarized 
light which carried out outgoing radiation, such as a plane of vibration of polarization and an ovality. are 
changed through a polarization control layer from a light guide plate, it becomes easy to penetrate the 
polarizing plate by the side of a light guide plate, an absorption loss is controlled and permeability 
improves. 
[0008] 

[Embodiment of the Invention] The lighting of this invention raises the parallelism of the plane of vibration 
of the linearly polarized light over the transparency shaft of the polarizing plate by the side of the light 
guide plate which prepared the polarization control layer to which the plane of vibration of the linearly 
polarized light is changed, and was prepared in the transparency mold display device through the 
polarization control layer which carried out outgoing radiation from the light guide plate, and makes said 
polarizing plate carry out incidence of the linearly polarized light to the optical outgoing radiation side of 
the light guide plate which carries out outgoing radiation of the incident light from a side face from one 
side of a vertical side. 

[0009] While operation of the lighting of the above mentioned display device arranges a phase contrast 
plate to the optical outgoing radiation side of the light guide plate which carries out outgoing radiation of 
the incident light from a side face from one side of a vertical side and arranging a transparency mold 
display device through a polarizing plate to the phase contrast plate up side It can carry out by making it 
located in the middle of an angle when the field inside distance line to the incidence side face of a light 
guide plate and the transparency shaft of the polarizing plate by the side of a light guide plate form the 
optical axis on the occasion of arrangement of said phase contrast plate. 

[0010] The liquid crystal display which enforced said lighting to drawing 1 was illustrated. For a light guide 
plate and 2, a phase contrast plate and 3 are [ the polarizing plate by the side of a light guide plate and 
4 ] the liquid crystal cells of a transparency mold, and 1 is arranged so that the phase contrast plate 2 
may be located in the middle of the angle which a field inside distance line [ as opposed to the incidence 
side face of a light guide plate 1 in the optical axis ] and the transparency shaft of the polarizing plate 3 
by the side of a light guide plate make. In addition, as for the light source and 12, 1 1 in drawing is [ a 
reflecting layer and 31 ] the polarizing plates by the side of a check by looking. 

[001 1] Moreover, other liquid crystal displays which enforced the aforementioned lighting to drawing 2 
were illustrated. This uses for an optical outgoing radiation side the light guide plate 1 which has the 
prism array layer 5. In this case, the phase contrast plate 2 is arranged at the condition of being located 
in the prism array layer 5 bottom in the middle of the angle which the vertical line [ as opposed to the 
ridgeline of the prism top-most vertices of the prism array layer 5 in that optical axis ] of the direction of 
a flat surface and the transparency shaft of the polarizing plate 3 by the side of a light guide plate make. 
[0012] In the liquid crystal display of the instantiation to the above, when the prism array layer 5 has the 
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outgoing radiation light, after carrying out outgoing radiation of the incident light from the light source 1 1 
which the light guide plate 1 has arranged on the side face from a top face through a base etc., 
penetrating it and carrying out incidence to the phase contrast plate 2, incidence is carried out to a 
polarizing plate 3, a liquid crystal cell 4, and the check-by-looking side polarizing plate 31 one by one, and 
outgoing radiation of the display light is carried out from the polarizing plate 31 . 

[0013] Therefore, the phase contrast plate 2 is used for the example of above-mentioned drawing 1 and 
drawing 2 as a polarization control layer to which the plane of vibration of the linearly polarized light is 
changed. According to this, the plane of vibration of the linearly polarized light of the light which carried 
out outgoing radiation from the light guide plate 1 or the prism array layer 5 Since it was changed when 
penetrating the phase contrast plate 2 as a polarization control layer, and the arrangement include angle 
of the optical axis of the phase contrast plate was made into said middle, in case outgoing radiation is 
carried out from a phase contrast plate It becomes the transparency shaft of the polarizing plate 3 by 
the side of a light guide plate, and the linearly polarized light which has a plane of vibration with high 
parallelism, and the absorption loss by the polarizing plate 3 by the side of a light guide plate is controlled 
by that cause, permeability increases, and the brightness of a transparency mold liquid crystal display 
improves. 

[0014] Like the above, the polarization control layer to which the plane of vibration of the linearly 
polarized light in this invention is changed controls the polarization condition of the light which carried 
out outgoing radiation from the light guide plate or the prism array layer, and aims at changing into the 
light which is easy to penetrate the polarizing plate by the side of a light guide plate without an 
absorption loss. Therefore, as a polarization control layer, the proper optical element in which the plane 
of vibration of the linearly polarized light is changed, and it deals can be used, for example like a phase 
contrast plate or a rotatory-polarization child. 

[001 5] The liquid crystal display which used the rotatory-polarization child 7 for drawing 3 and drawing 4 , 
and incidentally enforced lighting of this invention was illustrated. In the liquid crystal display of the 
instantiation to drawing 3 , the rotatory-polarization child 7 who replaces the above-mentioned phase 
contrast plate 2 is stationed on the light guide plate 6, and what indicates the angle of rotation of the 
range of ♦*10 degrees to be a field inside distance line to the incidence side face of a light guide plate 6 
as the rotatory-polarization child based on light with a wavelength of 550nm to the include angle which 
the transparency shaft of the polarizing plate 3 by the side of a light guide plate makes is used. 
[001 6] On the other hand with the liquid crystal display of instantiation, the light guide plate 6 which has 
the prism array layer 5 is used for drawing 4 at the optical outgoing radiation side, and what shows the 
angle of rotation of the range of **10 degrees based on light with a wavelength of 550nm is used to the 
include angle which the transparency shaft of the vertical line of the direction of a flat surface to the 
ridgeline of the prism top-most vertices in a prism array layer and the polarizing plate by the side of a 
light guide plate makes as that rotatory-polarization child 7 in this case. 

[001 7] In the liquid crystal display of the instantiation to said drawing 3 and drawing 4 , when the prism 
array layer 5 has the outgoing radiation light, after carrying out outgoing radiation of the incident light 
from the light source 1 1 which the light guide plate 6 has arranged on the side face from a top face 
through a base etc., penetrating it and carrying out incidence to the rotatory-polarization child 7, 
incidence is carried out to a polarizing plate 3, a liquid crystal cell 4, and the check-by-looking side 
polarizing plate 31 one by one, and outgoing radiation of the display light is carried out from the polarizing 
plate 31. 

[0018] In the above, the plane of vibration of the linearly polarized light of the light which carried out 
outgoing radiation from the light guide plate 6 or the prism array layer 5 From having used what is 
changed in case the rotatory-polarization child 7 as a polarization control layer is penetrated, and shows 
a predetermined angle of rotation as the rotatory-polarization child, in case outgoing radiation is carried 
out from a rotatory-polarization child It becomes the transparency shaft of the polarizing plate 3 by the 
side of a light guide plate, and the linearly polarized light which has a plane of vibration with high 
parallelism, and the absorption loss by the polarizing plate 3 by the side of a light guide plate is controlled 
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by that cause, permeability increases, and the brightness of a transparency mold liquid crystal display 
improves. 

[0019] In addition, by the above, although the improvement operation of brightness based on the linearly 
polarized light was explained, it is thought that change of optical properties, such as phase contrast by 
the polarization control layer, was changed into the light to which light other than the linearly polarized 
light also tends to penetrate a polarizing plate through a polarization control layer to the improvement 
operation in brightness of the liquid crystal display by this invention, and has contributed to the 
improvement in brightness from attaining to light other than the linearly polarized light. 
[0020] Like a transparency mold liquid crystal cell, the lighting of this invention can be applied to the 
proper display device which is made to carry out incidence of the linearly polarized light through a 
polarizing plate, and attains the display purpose, and can be preferably applied to a transparency mold 
liquid crystal display above all. The liquid crystal display of a transparency mold is formed by assembling 
suitably component parts, such as a prism array layer which consists of a polarizing plate, a transparency 
mold liquid crystal cell, a back light, a prism sheet as occasion demands, etc.. and a diffusion plate, a 
phase contrast plate for compensation, generally, and incorporating a drive circuit etc. Using the light 
guide plate which carries out outgoing radiation of the incident light from a side face from one side of a 
vertical side as a back light, except for the point of preparing a predetermined polarization control layer 
between the prism array layer on the light guide plate or a light guide plate, and the polarizing plate by 
the side of a light guide plate, there is especially no limitation and it can form a liquid crystal display in 
this invention according to the former. 

[0021] As a light guide plate, like the example of drawing, it has reflecting layers 12 and 61 if needed on a 
base, the proper thing which was made to carry out outgoing radiation of the incident light from a side 
face from one side of a vertical side can be used, and what carries out outgoing radiation of the light 
efficiently without absorption is used preferably. (The cold, heat) A well-known light guide plate etc. is 
the example in the conventional transparency mold liquid crystal display which arranges the light source 
of the linear light source of a cathode-ray tube etc., light emitting diode, etc. on the side face of a light 
guide plate, and was made to carry out outgoing radiation of the light transmitted to the light guide plate 
in the inside of a light guide plate to the one side side of a plate by diffusion, reflection, diffraction, 
interference, etc. 

[0022] As a common light guide plate which was incidentally made to carry out outgoing radiation of the 
internal transmission light to an one side side, concavo-convex structure, the thing which established the 
array structure of detailed prism especially are raised to what prepared diffusers, such as the shape of 
the shape of a dot. or a stripe, in transparence, the optical outgoing radiation side of a translucent resin 
plate, or its base, and the base of a resin plate. The light guide plate which carries out outgoing radiation 
of the large light of a bias in this invention can use advantageously. 

[0023] In addition, the reflecting layer prepared in the base of a light guide plate if needed may be formed 
as a reflecting layer with the proper specular reflection layer represented with the metal side which 
consists of vacuum evaporationo layers, such as the diffuse reflection layer and aluminum which are 
represented with a concave convex etc. for the purpose of reflection, light leak prevention, etc. of 
transmission light, and silver, a resin plate which prepared it. a metallic foil. etc. A reflecting layer may be 
prepared with proper gestalten. such as a spreading layer at the base of a light guide plate, a coating 
layer, or a reflecting plate. 

[0024] From a light guide plate, the prism array layer arranged if needed on a light guide plate controls 
the direction of a course of the light which carried out outgoing radiation, and aims at the increase in 
quantity of light perpendicular to a light guide plate advantageous to a check by looking of a liquid crystal 
display which it is, and is carried out and carries out outgoing radiation in the perpendicularly near 
condition. The method which fabricates the optical outgoing radiation side of a light guide plate in the 
array structure of detailed prism can also give a prism array layer as a gestalt of a light guide plate, and 
attachment methods, such as a prism sheet, can also give it as a thing of another object with a light 
guide plate. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eije 



9/28/2005 



JP.11-003608.A [DETAILED DESCRIPTION] 



Page 5 of 1 1 



[0025] The array array direction of the prism array layer arranged on a light guide plate is arbitrary, and is 
usually made into parallel or a perpendicular direction on the incidence side face of a light guide plate. 
When a prism array layer is on a light guide plate in this invention, the arrangement include angle and 
angle of rotation of a polarization control layer are determined based on the direction of a ridgeline of the 
prism top-most vertices in a prism array layer instead of a light guide plate, as described above. 
[0026] Proper auxiliary means, such as a light source holder for leading the outgoing radiation light from 
the diffusion plate and the light source for equalizing luminescence to the side face of a light guide plate 
on the occasion of formation of a light guide plate, can be arranged one layer or more than two-layer in a 
predetermined location if needed, and it can consider as a proper combination object. In addition, 
although between a light guide plate and prism array layers is common between a light guide plate and a 
polarization control layer as for the arrangement location of a diffusion plate when a prism array layer is 
on a light guide plate, it is not limited to this. 

[0027] The phase contrast plate as a polarization control layer is for changing polarization properties, 
such as an ovality of the polarization which carried out incidence, and an azimuth. Conversion of an 
azimuth can be performed in the range of 2xi according to phase contrast with a phase contrast plate, 
when the angle which the polarization shaft of incidence polarization and the optical axis of a phase 
contrast plate make is set to xi. Incidentally, by the linearly polarized light, when 1/2 wave of phase 
contrast is given, include-angle change of a polarization shaft can serve as max, and change of 
polarization conditions, such as an ovality of outgoing radiation light, can also change only the azimuth of 
a plane of vibration nothing. 

[0028] Therefore, the mainstream direction of a field inside distance line of optical transmission, i.e., the 
direction [ as opposed to an incidence side face with a light guide plate ], and a perpendicular direction 
parallel to a prism array layer flat surface [ as opposed to the ridgeline of prism top-most vertices in a 
prism array layer ], The middle of the angle which the transparency shaft of the polarizing plate by the 
side of a light guide plate makes, and by arranging a phase contrast plate above all, so that an optical axis 
may be located in a center section, and changing the azimuth of polarization through the phase contrast 
plate, so that it may become parallel as much as possible with the transparency shaft of the polarizing 
plate by the side of a light guide plate The absorption loss by the polarizing plate can be reduced and 
permeability can be raised. As for outgoing radiation luminous intensity (I), the angle which the 
transparency shaft of the plane of vibration of the linearly polarized light and a polarizing plate 
incidentally makes can be searched for for the reinforcement of phi and incident light by I=I0H0cos2phi 
with the principle of Malus, when that it is only parallel sets permeability to HO. 10 and. 
[0029] What gives proper phase contrast can be used for the phase contrast plate which forms a 
polarization control layer, and there is especially no limitation in it. The light which carried out outgoing 
radiation from the light guide plate or the prism array layer has the phase contrast plate more desirable 
than the point, i.e., the point of using this polarization property effectively, of preventing the dissolution of 
the polarization property since the property as the partially polarized light which the linearly polarized 
light mixed to the natural light is shown which gives the phase contrast of m lambda+lambda / 2 
(however, m arbitrary integers and lambda wavelength). 

[0030] Moreover, as for m, it is more desirable than the wavelength light which the wavelength range 
which does not suit the aforementioned formula by wavelength dispersion increases, and cancels the 
aforementioned polarization property will increase if the aforementioned m increases that it is 0. 
Therefore, the phase contrast plate in which the phase contrast of lambda/2 thru/or its near is shown in 
a large wavelength region is desirable, and the phase contrast plate in which the phase contrast of 
lambda/2 thru/or its near is shown in a 500-580mm wavelength region, es;pecially the phase contrast 
plate in which 200-300nm phase contrast is shown based on light with a wavelength of 550nm are more 
desirable than the point that the check-by-looking light of a liquid crystal display is the light, above all 
400-700nm. 

[0031] The arrangement include angle based on the optical axis of a phase contrast plate can be suitably 
determined according to the phase contrast etc. When the include angle of the transparency shaft of the 
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polarizing plate by the side of thetaT and a light guide plate is set [ the include angle of a field inside 
distance line / as opposed to thetaR and the incidence side face of a light guide plate for the include 
angle of the optical axis of a phase contrast plate ] to thetaP for the include angle of the direction of a 
ridgeline of the prism top-most vertices of thetaL and a prism array layer rather than points, such as 
improvement in brightness, Formula: It is desirable that it is in the range whose thetaR is **5 degree to 
theta defined by theta= (thetaL+thetaP)/2 or (thetaT+thetaP) /2. 

[0032] When especially a phase contrast plate give lambda/2 of phase contrast , the arrangement which 
located the optical axis in the center section (middle ) of the angle which the perpendicular direction of 
the direction of a flat surface over the ridgeline of the prism top-most vertices and the transparency 
shaft of the polarizing plate by the side of a light guide plate make with the light guide plate which 
prepared the direction of a field inside distance line over the incidence side face of a light guide plate and 
the prism array layer as describe above be more desirable than points . such as improvement in 
brightness . 

[0033] Moreover, as for the optical axis which determines the arrangement include angle of a phase 
contrast plate, in the above, considering as a phase leading shaft is more desirable than points, such as a 
deployment of the slanting transmitted light. In a lagging axis, the polarizing plate permeability of the 
check-by-looking light in the case of the direction of optical-axis change of a phase contrast plate and 
polarization shaft change of a polarizing plate over the slanting transmitted light being reversed, and 
checking the slanting transmitted light, therefore a liquid crystal display by looking from across may fall. 
[0034] The phase contrast plate with which it is satisfied of 0 <=Nz<=3 based on Nz defined by 
formula:Nz=(nx-nz)/(nx-ny) is more desirable than the point of achieving equalization of the optical-axis 
variation of a phase contrast plate, and the polarization shaft variation of a polarizing plate, and 
increasing permeability, especially the point of also increasing the above mentioned permeability of the 
slanting transmitted light. In addition, the refractive index within a field of a phase contrast plate 
(however, nx>=ny) and nz of nx and ny are the refractive indexes of the thickness direction. Nz — said - 
- if out of range, it is deficient in the permeability enhancement effect of the slanting transmitted light 
[0035] The phase contrast plate which forms a polarization control layer may consist of a phase contrast 
layer more than one layer or two-layer for the purpose of control of phase contrast etc. Superposition of 
the phase contrast layer more than two-layer [ phase contrast is different from ], or the superposition 
which made the optical axis of the phase contrast layer with the same phase contrast which carries out a 

difference cross is effective in expansion of the wavelength region changed into the target 
polarization property. 

[0036] The proper thing which shows form birefringence can be used for a phase contrast plate thru/ or 
the phase contrast layer which forms it. Incidentally as the example, the film which comes to carry out 
extension processing of the high polymer film with one shaft, two shafts, etc. suitably, the phase contrast 
film which consists of a liquid crystal polymer film etc. are raised. As an example of said high polymer 
film, the film which consists of a polycarbonate, polyester, polysulfone, polyether sulphone, polyvinyl 
alcohol, polystyrene, polymethylmethacrylate, polypropylene, other polyolefines. a cellulose acetate 
system polymer, a polyvinyl chloride, polyarylate, and proper transparence plastics like a polyamide is 
raised. 

[0037] A phase contrast plate has the low phase contrast plate of wavelength dispersion, and the 
desirable phase contrast plate in which anomalous dispersion is shown above all in this invention, 
although wavelength dispersion peculiar to the quality of the material is generally shown and the light by 
the side of short wavelength serves as large phase contrast more nearly usually. 
[0038] The rotatory-polarization child as a polarization control layer is for changing polarization 
properties, such as an azimuth of the polarization which carried out incidence using the optical activity, 
when it considers as the pitch which the effect of phase contrast does not generate, can rotate a bearing 
corner chisel without the change of state of polarization, and can change. Conversion of the azimuth by 
the rotatory-polarization child can be expressed as an angle of rotation theta, and when the angle which 
the polarization shaft of incidence polarization and the transparency shaft of a light guide plate side 
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polarizing plate make by making the polarization direction of shaft rotation into the forward direction is 
set to eta, the rotatory-polarization child who shows the angle of rotation which satisfies n.180 degree < 
theta<n and 1 80 degree +2eta (however, n arbitrary integers) can use it. The rotatory-polarization child 
who shows the angle of rotation of theta=n and 180 degree +eta is more desirable than points, such as 
improvement in brightness, moreover, the thing which has n smaller than the point of control of 
wavelength dispersion — the thing of 0 is desirable above all. 

[0039] with the light guide plate a light guide plate have arrange the field inside distance line to an 
incidence side face or prism array layer of a light guide plate . the rotatory polarization child who show 
the angle of rotation of the range of ** 10 degrees based on light with a wavelength of 550 nm be 
preferably use for formation of a liquid crystal display from the point of the improvement in a brightness 
etc. to the include angle which the transparency shaft of the vertical line of the direction of a flat surface 
to the ridgeline of the prism top-most vertices in the prism array layer and the polarizing plate by the 
side of a light guide plate make . 

[0040] A rotatory-polarization child may consist of the proper quality of the material which shows optical 
activity. As the example, low-molecular-weight liquid crystal, the amount liquid crystal of 
macromolecules, or the thing that combined them is raised. Liquid crystal more desirable than points, 
such as optical activity, shows twist NEMAKKU structure. 

[0041] The rotatory-polarization child who consists of liquid crystal can get with a gestalt with proper 
gestalt which supported the layer which consists of the eel gestalt, the amount liquid crystal of 
macromolecules, or the liquid crystal polymer which pinched for example, the low-molecular-liquid- 
crystal layer with transparence base materials, such as a film, with the transparence base material, 
gestalt which consists of a film of a liquid crystal polymer, gestalt which superimposed those gestalt 
objects in proper combination. A liquid crystal polymer film can form a liquid crystal polymer layer on the 
base material which prepared for example, the exfoliation coat, and can obtain it with the method which 
exfoliates from a base material. 

[0042] As the aforementioned transparence base material, proper things, such as a film which consists of 
plastics like triacetyl cellulose, polyvinyl alcohol and polyimide, polyarylate and polyester, a polycarbonate, 
polysulfone and polyether sulphone, and epoxy system resin, for example, or a glass plate, can be used. 
[0043] Formation of a liquid crystal layer can be performed by the approach according to the 
conventional orientation processing. Incidentally as the example, what formed film, such as polyimide and 
polyvinyl alcohol, on the base material, and carried out rubbing processing with the rayon cloth etc., the 
method which develops liquid crystal on the proper orientation film which consists of a method vacuum 
evaporationo layer of slanting of Si02 etc. are held. Proper coaters, such as a bar coating machine, a 
spinner and a roll coater, and a gravure method, can perform expansion. 

[0044] In addition, in the case of a polymer liquid crystal thru/or a liquid crystal polymer, after developing 
liquid crystal on the orientation film, more than glass transition temperature, it heats under to isotropic 
phase transition temperature, and orientation of the liquid crystal is carried out, and it is cooled under to 
glass transition temperature, it considers as a vitreous state, and the method which forms the flozen 
layer by which the orientation concerned was fixed is held. 

[0045] Expansion of a polymer liquid crystal thru/or a liquid crystal polymer can be performed as a 
solution by the heating melting method or the solvent. As the solvent, proper things, such as a methylene 
chloride, a cyclohexanone and a trichloroethylene. tetrachloroethane and N-methyl pyrrolidone, and a 
tetrahydrofuran, can be used, for example. On the occasion of expansion, the superposition method of 
the liquid crystal layer which minded the orientation film if needed etc. can be taken. 
[0046] A proper thing may be used as the light guide plate side of display devices, such as a 
transparency mold liquid crystal cell, and a polarizing plate arranged at a check-by-looking side if needed, 
and there is especially no limitation. Generally, what consists of a polarization film is used. As the 
example, the polyene oriented film like a thing, the dehydration processing object of polyvinyl alcohol, or 
the demineralization acid-treatment object of a polyvinyl chloride which iodine and/or dichromatic dye 
were made to stick to the film of the hydrophilic giant molecule like a polyvinyl alcohol system, a partial 
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FormaHzed polyvinyl alcohol system, and an ethyl ene-vinylacetate copolymer system partial 
saponification object, and was extended is raised. 

[0047] Above all. the thing which made iodine and/or dichromatic dye stick to a hydrophilic high polymer 
film from points, such as degree of polarization, can use preferably. Although the thickness of a 
Dolarization film is 5-80 micrometers usually, it is not limited to this. The polarizing plate to be used may 
be what covered one side or both sides of a polarization film with transparent protection layer etc. 
Moreover, the transparent protection layer may have detailed irregularity structure on a front face by 
adhesion and content of a particle. 

[0048] Mean particle diameter can use especially for the aforementioned particle above all 0.01-50 
micrometers of what [, such as organic system particles, such as a certain inorganic system particle, and 
bridge formation or non-crosslinked polymer, ] are [ conductive things, such as the silica which is 0.2-10 
micrometers, an alumina, a titania, a zirconia, tin oxide, indium oxide, cadmium oxide, and antimony 
oxide, ] proper 0.1-20 micrometers. 

[0049] Although a liquid crystal display can be formed by assembling each component part in the state of 
predetermined arrangement, there is especially no limitation about the compose sequence, for example, it 
can form by the method with proper assembly method in a component part unit, assembly method which 
made unit what carried out the laminating of two or more component parts beforehand. 
[0050] moreover, each component part which forms a liquid crystal display — only — piling up — placing 
— separation — you may be in an easy condition and adhesion unification may be carried out through 
the glue line. When the arrangement include angle of an optical axis poses a problem like the polarizing 
plate by the side of the phase contrast plate as a polarization control layer, or a rotatory-polarization 
child and a light guide plate, in order to prevent gap etc., it is desirable to carry out adhesion unification. 
[0051] Moreover, also when component parts, such as a phase contrast plate and a light guide plate, are 
formed for two or more separation materials, it can also really [ adhesion ] form as an object beforehand 
In addition, the adhesion unification through a glue line is effective also in respect of fall prevention of the 
display grace by prevention of the reflective loss in respect of each field, prevention of the foreign matter 
invasion to an interface, etc. 

[0052] A proper thing can be used as the aforementioned glue line. An adhesive layer is more desirable 
than points, such as the simple nature of adhesion processing. The binder which comes to use proper 
polymers, such as for example, an acrylic polymer, a silicone system polymer and polyester, polyurethane 
and a polyether, and synthetic rubber, can be used for formation of an adhesive layer. That whose 
refractive index is a mean value for adhesion is more desirable than the point of prevention of a reflective 
loss. 

[0053] The liquid crystal cell in the transparency mold liquid crystal display of this invention may be the 
thing of the transparency mold using proper liquid crystal, such as for example, a twist nematic liquid 
crystal, a super twist nematic liquid crystal, liquid crystal of the guest host system which distributed the 
liquid crystal and the dichroism matter of a non-twisting system in liquid crystal, or a ferroelectric liquid 
crystal, and its drive method of liquid crystal may also be proper. 

[0054] On the occasion of formation of a liquid crystal display, it can arrange more than two-layer [ of 
proper optical elements, such as a compensation phase contrast plate formed between the polarizing 
plates by the side of the prism array layer which consists of a prism sheet etc. as described above, the 
diffusion plate formed on the polarizing plate by the side of a check by looking and an anti glare layer, the 
antireflection film and a protective layer, a guard plate or a liquid crystal cell, a check by looking, or/and a 
back light. / one layer or two-layer ] in a proper location. 

[0055] Since the above mentioned prism array layer aims at control of the direction of outgoing radiation 
of light, it can be arranged also in the location where the top face of the polarizing plate by the side of a 
check by looking etc. is proper. In addition, when arranging the prism array layer more than two-layer, it 
is more desirable than points, such as equalization of the direction of outgoing radiation, to make it the 
array of an array be in crossover conditions, such as a rectangular cross, in an up-and-down layer. 
[0056] Moreover, a diffusion plate can arrange one layer or more than two-layer in the location where the 
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top face of the light guide plate described above since light is diffused and it aims at homogenization of 
brightness, expansion of the direction of luminous radiation, etc., the top face of a check-by-lodking side 
polarizing plate, etc. are proper. Proper things, such as a bright film which has the diffusion structure by 
proper methods, such as detailed irregularity structure illustrated by the transparent protection layer of a 
polarizing plate, as a diffusion plate, can be used, and all of a well-known diffusion plate can be used. 
Moreover, the phase contrast plate for compensation can compensate the form birefringence by a liquid 
crystal cell etc., and can acquire it as an oriented film etc. according to the above-mentioned phase 
contrast plate for the purpose of coloring-ized prevention of a display etc. 

[0057] In addition, in this invention, ultraviolet absorption ability can also be given with the method which 
processes formation components, such as a phase contrast plate which forms displays, such as a liquid 
crystal display, a rotatory-polarization child and a polarizing plate, a light guide plate, a prism FUREI layer, 
or other diffusion plates, an adhesive layer, with ultraviolet ray absorbents, such as for example, a 
salicylate system compound, a benzophenol system compound, a benzotriazol system compound, a 
cyanoacrylate system compound, and a nickel complex salt system compound. 
[0058] 
[Example] 

A cold cathode tube with a diameter of 4mm is arranged on the side face of a light guide plate with a 
thickness of 5mm it is thin from the polymethylmethacrylate which prepared the reflecting layer which 
consists of an aluminum vacuum evaporationo layer in example 1 rear face. After surrounding the side 
face and cold cathode tube of the light guide plate with a vacuum-plating-of-aluminium film. The TN 
liquid crystal eel which pasted up 265nm of phase contrast and the phase contrast plate of Nz 1.0 
[ about ] which consist of a polycarbonate through an acrylic adhesive layer with a thickness of 20 
micrometers on the top face of a light guide plate, and the polarizing plate pasted up to both sides 
through the acrylic adhesive layer with a thickness of 20 micrometers on it was pasted up, and the liquid 
crystal display was obtained. 

[0059] In addition, since the transparency shaft of the polarizing plate by the side of a light guide plate is 
arranged at 45 degrees to the field inside distance line of the incidence side face of a light guide plate, 
the aforementioned phase contrast plate has been arranged so that the phase leading shaft may serve as 
an include angle of 22.5 degrees to the field inside distance line concerned. Moreover, a TN liquid crystal 
eel is the thing of the no MAPI White type with which the transparency shaft of a double-sided polarizing 
plate intersected perpendicularly. 

[0060] By 210nm, Nz used the phase contrast plate of about 1.0, and also example 2 phase contrast 
obtained the liquid crystal display according to the example 1. 

[0061] The example 3 phase-contrast plate has been arranged based on a lagging axis (extension shaft), 
and also the liquid crystal display was obtained according to the example 1 . 

[0062] Between example 4 light guide plate and a phase contrast plate, have arranged the prism sheet so 
that the ridgeline of prism top-most vertices may become parallel to the direction of an incidence side 
face of a light guide plate, and the phase contrast plate has been arranged based on a lagging axis, and 
also the liquid crystal display was obtained according to the example 1 . 

[0063] By 265nm, Nz used the phase contrast plate of about 2.5, and also example 5 phase contrast 
obtained the liquid crystal display according to the example 4. 

[0064] the angle of rotation which consists of a liquid crystal polymer film of TN (the twist — nematic) 
structure used the rotatory-polarization child who is 22.5 degrees, and also it replaced with the example 

6 phase-contrast plate, and the liquid crystal display was obtained according to the example 1. 
[0065] the angle of rotation which consists of a liquid crystal polymer film of TN (the twist — nematic) 
structure used the rotatory-polarization child who is 22.5 degrees, and also it replaced with the example 

7 phase-contrast plate, and the liquid crystal display was obtained according to the example 4. 
[0066] An example of comparison 1 phase-contrast plate has not been arranged, and also the liquid 
crystal display was obtained according to the example 1 . 

[0067] An example of comparison 2 phase-contrast plate has not been arranged, and also the liquid 
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crystal display was obtained according to the example 4. 

[0068] On the light source which consist of a light guide plate according to a reference test example , it 
have arrange so that it may become the direction which intersect perpendicularly with the direction of a 
ridgeline of prism top-most vertices ( the direction of prism ) , or they when the transparency shaft have 
the direction of a field inside distance line of the incidence side face of a light guide plate ( the direction 
of initiative light ) . and a prism sheet about a polarizing plate . and the transverse plane ( screen 
perpendicular direction ) brightness at the time of back light lighting in a light guide plate center section 
be investigated . The color difference meter (the Minolta Co.. Ltd. make, CS-100) performed 
measurement all over the dark room. 
[0069] The aforementioned result was shown in Table 1 . 
[Table 1] 

















»S(cd/if) 


2 4 1 


2 0 1 


3 6 9 


4 4 6 



[0070] When transverse-plane brightness is different at the transparency shaft-configuration include 
angle of a polarizing plate and there is no prism sheet from Table 1. the direction of brightness where it 
intersects perpendicularly in the direction of prism (the direction of a ridgeline of prism top-most 
vertices) when there is the direction of initiative light (the direction of a field inside distance line of an 
incidence side face) is higher than those perpendicular directions, and it turns out that there is a bias of 
light based on polarizing plate permeability in the direction. This bias was checked all over the outgoing 
radiation side of a light guide plate. 

[0071] The brightness of the transverse plane in the condition at the time of back light lighting by the 
side of a check by looking of the liquid crystal display obtained in the evaluation trial example and the 
example of a comparison of not choosing, and the direction of 45 top slant was investigated. The result 
was shown in Table 2. 
[0072] 
[Table 2] 
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H m(cd/in») 




lE M 


4 5M^I^ 




7 3 


5 1 




7 1 


5 1 


msms 


7 3 


43 




12 7 


8 8 




12 4 


8 0 




7 3 


5 1 




12 7 


8 8 




6 5 


4 5 


imm2 


10 8 


74 



[0073] Table 2 shows that transverse-plane brightness is improving about 1 5% by the example 5 about 
1 8% in the examples 4 and 7 to the example 2 of a comparison, when it turns out that transverse-plane 
brightness is improving about 9% in the example 2 about 1 2% and there is [ as opposed to / when there is 
no prism sheet / the example 1 of a comparison ] a prism sheet in the examples 1 , 3, and 6. Moreover, 
examples 1 and 3 and contrast of 4 and 5 show that it is more advantageous than the point of the 
improvement in brightness to arrange a phase contrast plate based on a phase leading shaft to the 
slanting transmitted light. 
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NOTICES * 

IPO and NCI PI are not responsible for any 
lamages caused by the use of this translation. 

\ This document has been translated by computer. So the translation may not reflect the original 

Drecisely. 

? shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Lighting of the display device characterized by raising the parallelism of the plane of vibration of 
the linearly polarized light over the transparency shaft of the polarizing plate by the side of the light guide 
plate which prepared the polarization control layer to which the plane of vibration of the linearly polarized 
light is changed, and was prepared in the transparency mold display device through the polarization 
control layer which carried out outgoing radiation from the light guide plate, and making said polarizing 
plate carry out incidence of the lineariy polarized light to the optical outgoing radiation side of the light 
guide plate which carries out outgoing radiation of the incident light from a side face from one side of a 
vertical side. 

[Claim 2] The light guide plate which carries out outgoing radiation of the incident light from a side face 
from one side of a vertical side, the phase contrast plate arranged at the optical outgoing radiation side, 
A field inside distance line [ as opposed to / come at least to have the transparency mold liquid crystal 
cell arranged through a polarizing plate at the phase contrast plate bottom, and / the incidence side face 
of a light guide plate in the aforementioned phase contrast plate ], The liquid crystal display 
characterized by being arranged so that an optical axis may be located in the middle of the angle which 
the transparency shaft of the polarizing plate by the side of a light guide plate makes. 
[Claim 3] The light guide plate which carries out outgoing radiation of the incident light from a side face 
from one side of a vertical side, and has a prism array layer in the optical outgoing radiation side. It 
comes at least to have the phase contrast plate arranged at the prism array layer bottom, and the 
transparency mold liquid crystal cell arranged through a polarizing plate at the phase contrast plate 
bottom. The liquid crystal display characterized by being arranged so that an optical axis may be located 
in the middle of the angle which the vertical line of the direction of a flat surface to the ridgeline of prism 
top-most vertices [ in / in the aforementioned phase contrast plate / a prism array layer ] and the 
transparency shaft of the polarizing plate by the side of a light guide plate make. 

[Claim 4] When the include angle of the transparency shaft of the polarizing plate by the side of thetaT 
and a light guide plate is set [ the include angle of a field inside distance line / as opposed to thetaR and 
the incidence side face of a light guide plate for the include angle of the optical axis of a phase contrast 
plate ] to thetaP for the include angle of the direction of a ridgeline of the prism top-most vertices of 
thetaL and a prism array layer in claim 2 or 3, Formula: The liquid crystal display which is in the range 
whose thetaR is **5 degree to theta defined by theta= (thetaL+thetaP)/2 or (thetaT+thetaP) /2. 
[Claim 5] The liquid crystal display which is 200-300nm based on the light whose phase contrast of a 
phase contrast plate is the wavelength of 550nm in claims 2-4. 

[Claim 6] The liquid crystal display whose optical axis which determines the arrangement include angle of 
a phase contrast plate in claims 2-5 is a phase leading shaft. 

[Claim 7] The liquid crystal display which is what satisfies 0 <=Nz<=3 based on Nz defined by formula:Nz= 
(nx-nz)/(nx-ny) when a phase contrast plate sets the refractive index of nx, ny (however, nx>=ny), and 
the thickness direction to nz for the refractive index within the field in claims 2-6. 

[Claim 8] The light guide plate which carries out outgoing radiation of the incident light from a side face 
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From one side of a vertical side, the rotatory-polarization child stationed at the optical outgoing radiation 
side. A field inside distance line [ as opposed to / come at least to have the transparency mold liquid 
crystal cell arranged through a polarizing plate at the rotatory-polarization child bottom, and / the 
incidence side face of a light guide plate in the aforementioned rotatory-polarization child ]. The liquid 
crystal display characterized by being what shows the angle of rotation of the range of **10 degrees 
based on light with a wavelength of 550nm to the include angle which the transparency shaft of the 
polarizing plate by the side of a light guide plate makes. 

[Claim 9] The light guide plate which carries out outgoing radiation of the incident light from a side face 
from one side of a vertical side, and has a prism array layer in the optical outgoing radiation side, It 
comes at least to have the rotatory-polarization child stationed at the prism array layer bottom, and the 
transparency mold liquid crystal cell arranged through a polarizing plate at the rotatory-polarization child 
bottom. The liquid crystal display characterized by being that the aforementioned rotatory-polarization 
child indicates the angle of rotation of the range of **10 degrees to be based on light with a wavelength 
of 550nm to the include angle which the transparency shaft of the vertical line of the direction of a flat 
surface to the ridgeline of the prism top-most vertices in a prism array layer and the polarizing plate by 
the side of a light guide plate makes. 

[Claim 10] The liquid crystal display with which it comes to carry out the adhesion unification of a phase 
contrast plate or the rotatory-polarization child with the polarizing plate by the side of a light guide plate 
in claims 2-9. 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 




[Drawing 21 




[Drawing 3l 




[Drawing 41 
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